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DETERMINATICN OF CRES 3J0) STRESS STRAIN CURVES
INCIUDING THE PLASTIC REGION

CBJECTIVE:

To determine the tensile and compressive stress strain curves to ultimate
of CRES 301 materinls of hardnesses vurying from 1/, hard to extra full
hard,

CONCIUSIONS

It is possible to obtein both the tenai'e and compressive pro;erties in
the p* stic reglon by usine sn S-4 extensometer,

The tensile specimens were the mt:ndard @ inch coupons machined according
to Structur«]l Stundard 001 (See Figure 19),

The compressi-n specimens were made from materinl of tho same heat and
coil as the tensile spacimens and verc made according to the "Cylinder
Mathod"l; {,q,, stainless stec) rolled into cylinders 2 inches in length
with a dismeter of 0,80 inch, The Cylinder Method could only be used
when the slenderness retio =as under 15 and the diameter~to-thickness
ratin did not greatly axceed 40, The ends of the eylinders vere
machined and ground parrliel to within an accuracy of & 0,0002 inch

(See Figur- :0),

PROCEDURE

The lonpitudingl tenaide aprcimens wore tested on a 200,700 1b, Tinius
Olsen Testinp Machine nt a strrin rute of 0,005 5"‘/1n/-n1n to the yleld
point, thon increasmd to 7,15 iR/m:n untiy fnilure, The tranaverse

tonaile specimens were temted on a 12,70 1b, Tinius Olsen Testing
Machine at Plant I, San Die-c Divisinn,
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ERQCEDIRE  (Cont'4,)

The compression specimens were tested at a strain rate of 0,005 in/in/min
to failure. An 8-/ extensometer was used to obtain a losd vs. strain
ourve,

It should be noted that for the 3/4 hard, 1/2 hard, and 1/4 hard
mterials in tension, it vas necessary to reset the extensometer in order
to reocord the complete strain in the plastic region. To ascertain the
amovnt of strain lost while resetting the extensometer, the strain per
unit tine vas deterained just prior to the resetting, . Then the length
of time to reset the extensometer vas deternired and this amount of
strain vas added to the results,

BESDLIS
A general summary of the results may be found in Table I,

In the longitudinal tensile speoimens, the ultimate stress varied from
160 ksl for the 1/4 hard material to 220 kel for the extra full hard
material. The incresse in strength sacrificed ductility as the average
strain at failure varied from 0.424 in/in for the 1/4 hard material to
0.099 in/in for the extra full hard material (See Figures 1--6),

A comparison of the compressive properties of ultimate stress and strain
at failure are shown in Figures 7 and 8,

Pigures 9 through 13 shov s comparison of the compressive properties of
each hardness according to the direction of rolling of the material,

Pigures 14 through 18 compare the lengitudinal temsile and compressive
properties of the various hardnesses and shov that in sach case, the
ultimste stress in tension is greater than in compression,

FORMNO A-702-1




Mren_7 K 2173 .

CONVAIR || ASTRONAUTICS mee 3
BIBLIOGRAPHY

1. Franks, R, and Binder, W. 0.,
"The Stress Strain Charscteristics of Cold Rolled Austenitie
Stainless Steels in Compression as Determined by the Cylinder

Test Method", Proceedings of the American Society for Testing
Materials, Vol. 41, 1941, Page 629,

FORM NO A-702-1



L N

CONVAIR lf ASTRONAUTICS met___ i__.___
IAIR]
‘ TREILLE AND COMPRRSSION AVERAGKS OF CRES 301 MASERIAL
|
' Hardness Physical
! of Loagitudinal | trensverse twdinel | Transverse
Material Properties Tensile Tensil
{m“ yunn | % Eloagation 5.4 6.5 — —
| Hard Yield Stress,ksi] 204,0 192,2 -— —
CVA 0-T100, | g3y, Stress, ksi]  219.9 224.8 190.4 2336
Strain at
'.11“. W in °.m - o.mu 0.01”
% Elongation 16.4 10,5 — —
Full Bard Yield Stress,ksi 183.9 160,5 —— —
OVA 0-°003 | p¢, Stress, ksi| 199.0 20,3 17%.6 2,0
Strain at
"11“. 1‘/’. 0.183 - 0.0“ o.m4a
% Rlongation 23,2 .1 ——m =
3/4 Naxd
cv( 0-71005 | Yie1d Stress, kef 1552 19.6 -— —
mt' a”". h" 1.’101 17’09 155.‘ 1‘1.2
Strain at '
£ Rlongation 2,2 25.6 — ——
m‘ Yield Stress,ksi] 125.3 110.2 — —
Ut, Stress, ksi| 17%.7 175.6 1.9 155.9
8train at
Pailure, in/in 0,368 -— o.an 0.0027
L _ __ _ ‘*r
i % Rlongation 440 4.3 — -——
i:é" fard , | Taa stress ket 007 95.1 —- —
mto m“.. k-‘ 1”.1 1530‘ noo‘ mcs
0 Strain at
’.’Jm' Wiﬂ O.u‘ - 0.0173 o.m?
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